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The Gi-C2 gyrotheodolite (or gyro attachment) is manufactured at the MOM 
factory in Budapest, Hungary; its designer is Kossuth Prize winner Ferenc Puzai. 
The instrument serves for automatic determination of real (astronomical) azi- 
muths of directions and can be used in geodesic work on the surface of the 
earth es well as below the ev th's surface, for orienting shafts, tunnels, etc. 

The determination of azimuths with this instrument is independent 0/ mete- 
orological conditions, time of year, and time of day. The instrument can be 
used in the range of latitudes ±75°, in temperatures of the surrounding medium 
from -40"C to +50*G, with magnetic field strengths under 2 Oe, and in winds 
with velocities up to 5 a/sec. 

The determination of the direction of the real meridian with the aid of the 
gyrotheodolite is based on the behavior of the main axis of a gyroscope with a 
pendulum suspension on which it swings under the influence of the daily revolu- 
tion of the earth, . n t">rmonic oscillations whose equilibrium position corres- 
ponds with the plane of the real meridian at the point at which the instrument 
is located. 

■'«The Gi-C2 gyrotheodolite consists of 4 main parts (see Fig. 1). A cross 
sectional view of the instrument is shown in Fig. 2. An overall view of the 
theodolite together with the gyroscopic attachment is given in Fig. 3. The 
heart of the instrument is the gyroscopic attachment, which is rigidly clamped 
to the thecdolite with the aid of three fastening arms. Within the attachment 
(in the lower pari:) there is a gyromotor which is centered with a torsion 
suspension. For this a thin, narrow metallic ribbon is employed which is suf- 
ficiently strong to maintain the gyromotor in its operating position. When the 
instrument is »wi. operating or when it is being transported the gyromotor is 
stopped. 

V 

A one-second optical theodolite is used as the angle-measuring part of the 
Gi-C gyrotheodolite. The telescope has a splitting prism instead of a hairline 
grir. Setting the dial to the desired angle is achieved ty rotating a roller. 

The Table gives comparative characteristics of gyrotheodolites manufactured 
in the USSR and in Hungary. 
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Pig. 1. Gi-C2 Gyrotheodolite. 
1 — gyroscopic attachment; 
2 — theodolite with tripod; 
3 — power supply (vibrator); 
4 -- battery. 

Table. Comparative Characteristics of Gyrotheodolites Manufactured in the 
USSR and in Hungary. 

Characteristic MT-i Gi-Bl Gi-B2 Gi-C2 

Accuracy, sec 20" 20" 12" 25"* 
Time' for one determination of 

an orienting direction (4 
40-50 40-50 4C-S0 25 

Suspension systea »orsion torsion torsion torsion 
Tracking autoaatic manual autjaatic manual 
Aggregate weight, exclusive 

47** 92** 70 35 
Including in this: 

gyrotheodolite 16 21 9.3 
tripod 18** 13 «.5 
powe? supply 5.5 12 £v.S 
battery 7.5 19 IS 

Key: * froa factory data; *• shipping weight, rith packaging 
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A drawback of the Gi-C2 is the need to continuously observe the movement 
of the sensitive element 

The azimuth of the orienting direction A is calculated according to the 
formula 

A - M ~ N0 > A, 

where M is the measured direction; 
N0 is the equilibrium position of the sensitive element, determined from 

the reversal points and the correction lack to the null point; and 
A is the correction of the gyrotheodolite. 

Fig. 2. Cross section of the instrument. 
1 -- upper fastening end of the torsion system; 
2 — torsion system; 3 -- contact segments; 
4 — conducting spirals; 5 « motor housing; 
6 -- plate glass; 7 — objective of the sensitive 
element; 8 -- adjusting screw for the instrument 
constant (parallelness); 9 — basis prism; 10 — « 
safety tightening nut for bTake; 11 — fastening arm; 
12 -- theodolite telescope objective; 13 -- screw for 
swing-damping system; 14 -- brake shaft; IS ~ knob of 
manual brake; 16 — rubber membrane of damping system; 
17 « hairline grid of scale; 18 — hairline grid of 
autocollimator; 19 «- light; 20 — regulating screw of 
brake. 
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' Field test» of two tost staples of the G1-C2 gyrotheedolite wore performed 
la September tad October of 1966, under various meteorological conditions and 
•t different tiaes of d*y, A few azimuth determinations were porforaed under 
nigJitti« conditions. 

The accuracy of the instruments Mas determined by comparing the azimuth 
values aeasured by the gyrotheodclites with the values obtained froa astro- 
noaic and geodesic observations with an ras error of ±2" - 3". 

Fig. 3. Overall view of theodolite with gyro- 
scopic attachment. 
1 — illuminator of sensitive element; 
2 — manual brake knob; 3 — adjusting nut 
of safety brake; 4 — vertical tightening screw; 
S — vertical aiming screw; 6 — handle for 
switching rings; 7 — ocular for optical plumb- 
lining; 8 — basis prism; 9 -- adjusting screw for 
the instrument constant (parallelness); 10 — tight' 
entag lever for basis prism. 
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Over the period of the tests 42 runs were performed with the gyrotheodolite 
No. 353333, and 40 by the No. 853341. In each run the following steps wore' exe- 
cuted: 1) observation of two orienting directions; 2) determination of the" 
null point from four reversal points before startup of the gyromotor; 3) start- 
up of the gyromotor and determination of the equilibrium position of the sensi- 
tive elwent through four reversal points; 4) determination of the null point 
after tanking of the gyroKOtor; and 5) observation of two orienting directions. 
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A deviation of 11 division between two null point determinations was 
allowi. The air temperature and pressure and the wind velocity were also 
■e&sured. 

Before and after the observations, the correction constants of the gyro- 
theodolites were determined fro* 18 runs (9 runs before the observation and 
9 after); these were stable ovsr the entire duration of the work. The instru- 
ments were transported in a motor vehicle over dirt roads and highways (around 
SCO km). 

i 

The following ras errors of determination of azimuths were obtained from 
the tests: for gyrotheodolite No. 853333, 112.3", and for No. 853341, ±10.2". 

These data enable the conclusion that real azimuths can be measured with 
the aid >f the Gi-C2 gyrotheodolite with an accuracy of ±15". Under favorable 
observation conditions and with a sufficiently experienced observer this can 
be increased to ±10". The instrument is comenient and simple to use. In con- 
trast to the MT-1, the Gi-Bl, and ths Gi-B2, geodesic signals can be observed 
with it from columns [sic] and tables [sic]; and it does not require lengthy 
warmup. 

A uethod of determining azimuths of directions using two gyrotheodolites 
in one run (4 reversal points) is very promising. Less promising but still 
quite so is a determination method using one gyrotheodolite with two runs. If 
the wind velocity is over 5 m/sec it is necessary to use a protective tarp. 

The test results enable the conclusion that the Gi-C2 gyrotheodolite can 
be used for geodesy in the field — for example, for orienting free geodesic 
grids, in plotting and linking theodolite and polygonometric courses (especially 
when there is no visibility between the points of the linking side), in resection, 
etc. Good results can be obtained by applying gyrotheodolites in combination 
with optical and radio telemeters. 
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